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air temperature of the atmosphere. This variable has been used in some
attempts to detect the CO2 climatic signal partly because it has a large signal-
to-noise ratio. It is expected that the CO2-induced temperature change is
positive in most of the troposphere, whereas the natural temperature variation
changes sign from one geographical location to another. Therefore, the
signal-to-noise ratio for an area-mean temperature should increase as the area
for the averaging increases.

One can also introduce indices that are better suited for the early detection
of C02-induced climate change. One example of such an index is the weighted
mean global (or hemispheric) mass integral of the atmospheric temperature.
The weighting factor may be defined such that it is small in the regions of
large natural temperature fluctuation and large in the regions where the CO2-
induced temperature change is expected to be large from model experiments.
Obviously, one can devise many other similar indices. A set of indices that
have a large signal-to-noise ratio should be identified and monitored.

From the preceding discussion, it is clear that the early detection of the
C02-climate signal requires not only a prediction of the C02-induced climate
change but also a knowledge of the natural climate variabilities. Therefore,
it is necessary to determine (from the past climatic records) the variability
of relevant climatic variables such as temperatures of the atmosphere and
oceans. For example, some of the important variables requiring improved
determination are hemispheric- and global-mean surface air temperatures.
The present information on the temporal variation of these quantities may
contain inaccuracies of a substantial magnitude (Damon and Kunen, 1976,
1978; Carter, 1978; Barnett, 1978). Emphasis should be placed on the
compilation and analysis of past climate data to acquire more reliable
reconstructions of past variations of climate on a variety of space scales.
Finally, it should be noted that a major workshop convened by the Department
of Energy in June 1981 addressed the problem of early detection. Its report
was not available in time for the panel's consideration, but it will clearly
shed much light on the problem.

MONITORING OCEAN CLIMATE RESPONSE

Operational monitoring of the ocean's response to climate change requires
observation of sea-surface temperature, water-mass parameters, and sea-ice
extent. The problem with sea-surface temperature measurements is their large
fluctuations due to mesoscale eddies and observational errors. However,
changes in the heat content of the ocean may possibly be detectable over
periods of a decade or longer.

Water-column observations have the potential of being able to monitor